Introduction
Various theories have attempted to explain the determinants of firm investment and they can be divided into two major groups: theories, namely Acceleration Principle and Neoclassical Theories that consider the exogenous variables of firm financing decisions as determinants of investment decisions; and theories, namely Free Cash Flow Theory that consider the variables related to firm financing decisions to be fundamental for explaining the firm investment decisions.
When analysing large firms, empirical tests of the explanatory theories of firm investment, considering exogenous variables of firms' financing decisions as investment determinants, have shown some success. For example, the studies by Chirinko (1993) , Aivazian et al. (2005) and Hung and Kuo (2011) investment increases when sales increase. However, these results may be influenced by the fact of those studies have analysed large firms.
The smaller size, greater likelihood of bankruptcy, and the ability to change more easily the composition of the assets of SMEs, together with less transparent information provided to creditors (Diamond, 1989 ) contribute decisively to SME investment being more dependent on internal finance, due to their greater difficulties in accessing external finance. Therefore, we can expect that in SMEs, exogenous variables of firms' financing decisions, like sales and Gross Domestic Product (GDP), will be less important in explaining investment, with variables related to firm financing decisions becoming more relevant than may be the case in large firms.
Age can serve as a proxy for firm reputation (Diamond, 1989) . Older firms' reputation and past success may allow more advantageous terms in accessing to external finance, with firms becoming less dependent on internal finance to fund their investment opportunities. Indeed, the reputation acquired by firms, through age (Diamond, 1989 ) may contribute to less relevance of problems of information asymmetry in the relationships between SME owners/managers and creditors. Therefore, for older SMEs, there are other variables, unrelated to financing decisions, such as the economic situation, demand or sales, which are important in their investment decision-making.
Studies about firms' investment determinants 1 do not focus upon the relationships between determinants and investment, neglecting that firms having low or high levels of investment may imply distinct relationships between determinants and investment. Therefore, this study analyses the determinants of firm' investment and focus on possible differences between firms in different quantiles of investment distribution.
Considering that the age of SMEs may be a determinant of investment opportunities, and the lack of studies investigating the application of the various explanatory theories of investment to firms in general, and to SMEs in particular, the main objective of this paper is to ascertain the applicability of the explanatory theories in young SMEs and old SMEs with different levels of investment.
To fulfil the objective of this study, we consider two samples of Portuguese SMEs 2 in the period 2000---2009: 582 young SMEs and 1654 old SMEs, and use the two-step estimation method proposed by Heckman (1979) . Initially, probit regressions estimate the inverse Mill's ratio before, turning to quantile regressions to estimate the relationships between determinants and investment in young SMEs and old SMEs.
The current paper contributes for the literature of SMEs' investment, providing new empirical evidence, because the previous studies have not focused upon small firms with different age and levels of investment. More precisely, the empirical evidence obtained, showing the existence of differences of the impact of the determinants of investment on young and old SMEs with different levels of investment, proves the applicability of the investment theories to young and old SMEs with different levels of investment.
The remainder of the paper is divided as follows. Section 'Firm investment theories and research hypotheses' presents the literature review and research hypotheses. Section 'Methodology' presents the methodology, namely the database, variables and estimation method used. Section 'Results and discussion' presents the results and discussion of the results. Finally, Section 'Conclusion and implications' presents the conclusions and implications of the paper.
Firm investment theories and research hypotheses Firm investment theories
Various theories explain the factors influencing firm investment. Basically, we can classify them into two major groups: theories considering that investment depends more on conditions outside of the firm, such as sales, demand, growth opportunities and macro-economic conditions; and theories considering that investment depends more on firms' internal conditions, namely internal finance and liquidity.
Particularly relevant in the first group of theories, explaining firm investment, are those of Keynes (1936) and Kalecki (1937) , concerning the influence of demand on investment, Acceleration Principle Theory (Chenery, 1952) , Neoclassical Theory (Hall and Jorgenson, 1967; Jorgenson, 1971; Chirinko, 1993) , Tobin Q Theory (Tobin, 1969) , and the investment theory of Eisner (1978) .
According to the theories of Keynes (1936) and Kalecki (1937) firm investment depends on firms' expectations about future demand. On the one hand, if an increase in the demand is expected, as a consequence of the economic expansion, the firms increase the investment. On the other hand, if a decrease of the demand is expected, as a consequence of a period of economic recession, firms reduce their investment. In accordance with the Acceleration Principle Theory (Chenery, 1952) firms take advantage of favourable conditions allowed by a phase of economic expansion, increasing their investments to maximise their value. In periods of economic recession, when it is less likely that firm profits will increase, firms reduce the investment, adjusting it to the lower business opportunities. According to Neoclassical Theory (Hall and Jorgenson, 1967; Jorgenson, 1971; Chirinko, 1993) , firms adjust the investment as a function of their exogenous variables, with sales being especially important in this context. If sales increase, then firms increase investment, but investment diminishes if sales fall. Regarding Tobin Q Theory, if a firms' market value is higher than the value of their assets, i.e., if the Tobin Q ratio is above 1, firms tend to increase the level of investment, because their market value is higher than the value of their assets as a whole. If firms' market value is less than the value of their assets, with the Tobin Q ratio being under 1, firms tend to reduce the level of investment, because their market value is less than the total value of their assets, and so a negative adjustment of investment will occur. Finally, according to the investment theory of Eisner (1978) , firms adjust the level of investment as a function of variations in sales and profits. On the one hand, firms increase the level of investment, when they predict an increase in sales and profits. On the other hand, firms reduce the level of investment if they forecast a reduction in sales and profits.
In the second group of theories explaining firm investment, the theories of Keynes (1936) and Kalecki (1937) , the Liquidity Model (Kuh, 1963) , the Managerial Theory of Investment (Baumol, 1967) , and the Free Cash Flow Theory (Fazzari et al., 1988; Fazzari and Petersen, 1993) have particular importance due to emphasis on the influence of internal and external finance on investment.
According to the theories of Keynes (1936) and Kalecki (1937) , about firm investment, besides the investment in fixed assets being influenced by demand, it depends on firms' capacity to obtain both internal and external finance. If firms do not have the capacity to generate internal finance, and verify restricted access to external finance, then they decrease the level of investment. According to the Liquidity Model (Kuh, 1963) , investment depends on firm liquidity. If firms have the capacity to generate liquidity, they will be able to increase investment. If they face restrictions on liquidity, they will have less investment capacity, and, so they reduce investment. In accordance with the Managerial Theory of Investment (Baumol, 1967) , managers prefer to finance the investment through internal funds, due to the greater flexibility in managing this type of finance compared to external finance. According to Free Cash Flow Theory (Fazzari et al., 1988; Fazzari and Petersen, 1993) , internal finance, and more specifically cash flow, is important in explaining the firm investment. This importance increases as firms are more restricted in the access to credit, as a consequence of the information asymmetry implicit in the relationships between firm owners/managers and creditors. The fact of firm owners/managers being better informed than creditors about firms' specific characteristics contributes to creditors to restrain the credit granted. This aspect is particularly important, because, when internal finance is insufficient, the restrictions imposed by creditors may contribute to firms diminishing the investment.
The investment theories described above have been considered in various empirical studies analysing the investment in large firms. The specific characteristics of SMEs that make them different from large firms regarding their environment, structure, decision-making process, flexibility and proximity to markets justify closer scrutiny of some investment theories: Acceleration Principle Theory (Chenery, 1952) , because SMEs operate in rather undiversified market niches, therefore their investment is vulnerable to periods of economic recession and expansion; Neoclassical Theory, because SME investment is more vulnerable to exogenous variables, particularly, to sales that allow those firms to evaluate their performance and their level of liquidity (Heshmati and Lööf, 2008) ; and Free Cash Flow Theory, because the investment of SMEs, particularly the investment of the unquoted SMEs, is heavily dependent on the existence of cash flow (Fazzari et al., 1988) , namely when those firms face restrictions in accessing debt.
Research hypotheses
In accordance with Diamond (1989) , SME age is a proxy of firm reputation. Therefore, it is expectable that old SMEs obtain debt in more favourable terms, consequently depending less on internal finance, than the younger SMEs. Moreover, according to Fazzari et al. (1988) , the existence of firms with low levels of investment suggests that those firms are financially constrained. Young SMEs face more difficulties in obtaining debt, due to their lower age and lower size. It is expectable that the investment determinants in young SMEs with low levels of investment are different from the investment determinants of young SMEs with high levels of investment. Thus, the applicability of firms' theories to investment decisions of SMEs might be influenced by the age and the level of the investment. Bernanke and Gertler (1996) state that SMEs, having greater difficulty in diversifying their sources of finance compared to large firms, are more exposed to fluctuations in the economic climate. Therefore, application of Acceleration Principle Theory (Chenery, 1952) to SME investment decisions may be particularly appropriate, since investment in this type of firm may be especially sensitive to fluctuations in the economic situation, increasing in periods of economic growth and diminishing during economic recession.
In periods of economic recession, credit markets impose greater restrictions on borrowing. In addition, in these periods, SMEs are less able to retain cash flow. This being so, in economic recession, SME investment is expected to fall. In periods of economic growth, SMEs may, have, firstly, easier access to credit, and secondly, greater capacity to retain cash flow, these aspects contributing to increase the investment.
The young SMEs with high levels of investment are likely firms with more internal finance, thus less restricted financially, justifying the greater possibility to fund investment opportunities, in the opposite to the situation of young SMES with low levels of investment. We can expect that the marginal effects of economic growth on investment are, particularly, relevant for young SMEs with high levels of investment, given that their greater level of investment suggests that these firms are less financially restricted than young SMEs with low levels of investment.
Based on the discussion presented before, we formulate the following research hypothesis:
H1. The importance of the Acceleration Principle Theory, in explaining the investment decisions of young SMEs, depends on the firm level of investment.
The studies by Modigliani and Miller (1958) show that internal and external finance are perfect substitutes. The assumption that the cost of capital is independent on the finance source implies that investment may be funded through any composition of internal finance, debt and external equity.
According to Neoclassical Theory (Hall and Jorgenson, 1967; Jorgenson, 1971; Chirinko, 1993) , sales are a factor determinant of firm investment. On the one hand, if sales increase, firms increase investment, but on the other hand, if sales fall they reduce investment. Chirinko (1993) , based on sample of large firms, show that sales are statistically predominant over any other explanatory variable of investment. Furthermore, other studies (Aivazian et al., 2005; Hung and Kuo, 2011 ) identify a positive influence of sales on investment in large firms.
In general, the samples used for, empirical validation of Neoclassical Theory, are essentially made up of large firms (Fazzari et al., 1988) . The importance of sales is expected to be lower for SME investment than for large firms' investment. For small firms, the sales revenues are frequently more relevant in overcoming liquidity difficulties than for funding the investment.
Sales can be expected to be of greater relative importance in explaining the investment of old SMEs than that of young SMEs. Growth of small firms is constrained by internal finance, and in case of financial distress, firms may pass up valuable investment opportunities (Myers and Majluf, 1984) . In the beginning of the life-cycle, SMEs are primarily concerned with survival and growth in their operating markets, and less concerned with conquering alternative markets. Moreover, in the first stages of their life-cycle, sales revenues are used mainly to pay down the firms' startup expenses rather than channelled to investment. In later stages of the life-cycle, SMEs may adjust investment as a function of sales seeking to diversify their activities and acquire alternative markets. Sales may also be particularly relevant in explaining the investment of SMEs with high levels of investment, since these firms are better prepared to diversify their activities and expand to new markets.
From the above, we formulate the following research hypothesis:
H2. The importance of the Neoclassical Theory, in explaining the investment decisions of old SME, depends on the firm level of investment. Donaldson (1961) conclude that cash flow is an important determinant of firm investment. Furthermore, the importance of cash flow is a consequence of managers' preferences for finance sources due to the imperfections of the capital markets and uncertainty. The authors state that managers prefer internal finance due to the asymmetry of information with external investors. According to Myers and Majluf (1984) , firms prefer internal finance, because the asymmetric information between firms and the capital market increases the cost of external finance. Internal and external finance are not perfect substitutes, given the existence of problems of asymmetric information, making external finance more expensive than internal finance.
Growth of small firms is constrained when internal finance is insufficient, therefore firms may pass up valuable investment opportunities (Myers and Majluf, 1984) . Problems of information asymmetry in the relationships between owners/managers of firms and creditors were in the origins of Free Cash Flow Theory (Fazzari et al., 1988; Fazzari and Petersen, 1993) . According to this theory, firm investment is not only dependent on exogenous factors, such as sales, but also on endogenous factors, which are particularly important in explaining investment. Fazzari et al. (1988) and Fazzari and Petersen (1993) conclude that cash flow is a relevant determinant in explaining firm investment, and the sensitivity of investment to cash flow variations is greater for firms that face greater financial restrictions. Nevertheless, Zingales (1997, 2000) dispute the conclusions of Fazzari et al. (1988) and Fazzari and Petersen (1993) , concluding that the sensitivity of investment to cash flow variations is greater for firms with fewer financial restrictions. On this subject, the conclusions of Moyen (2004) are particularly relevant, showing that conclusions about sensitivity of investment depend on condition of firms to be or not to be financially restricted. Regardless of the greater or lesser sensitivity of investment to cash flow variations, the empirical evidence of various studies 3 shows that firms increase the level of investment when they have greater cash flow, but they reduce the level of investment when the cash flow is lower.
Lower age of SMEs implies, firstly, greater business risk, and a consequently greater likelihood of bankruptcy, and secondly, less reputation in credit markets (Diamond, 1989) . These characteristics may decisively contribute to lenders making terms of credit difficult for young SMEs, given the greater business risk associated with their activities (Stiglitz and Weiss, 1981; La Rocca et al., 2011) . SME greater likelihood of bankruptcy, less ability to provide collateral, less transparent information available, and greater possibility to change the firm asset composition contribute to lenders to hinder SME access to credit (Diamond, 1989) .
The greater likelihood of bankruptcy, less reputation and credibility of young SMEs compared to old ones may decisively contribute to lenders setting less favourable credit terms to young SMEs. In addition, SMEs with low levels of investment probably face greater obstacles in accessing external finance, namely in obtaining debt. Therefore, we can expect that problems of information asymmetry, in the relationships between SME owners/managers and creditors, to be especially important in explaining the investment decisions of young SMEs with low levels of investment.
Therefore, the Free Cash Flow Theory is expected to be particularly applicable to investment decisions of the young SMEs with low levels of investment, given that these firms will bear greater costs in accessing external finance, consequently they are extremely dependent on internal finance to fund their investments.
Based on the arguments presented before, we formulate the following research hypothesis:
H3. The importance of Free Cash Flow Theory, in explaining the investment decisions of the young SME, depends on the firm level of investment.
Methodology Database
This study uses the SABI (System Analysis of Iberian BalanceSheets) database, from Bureau van Dijks, for the period 2000---2009. SMEs are the subject of analysis in this paper. In Portugal, SMEs account for about 99.68% of the total number of firms, 4 contributing decisively towards employment and economic growth (National Institute of Statistics, 2010). The study of investment determinants of Portuguese SMEs is particularly important for survival and growth of SMEs, and consequently to increase the employment and economic growth in Portugal.
We select firms based on the European Union recommendation L124/36 (2003/361/CE). According to this recommendation, a firm is considered an SME when it meets two of the following three criteria: fewer than 250 employees; annual total assets under 43 million euros; and business turnover under 50 million euros.
Seeking to solve the problem of possible result bias due to the survival issue, and to obtain a sample more representative of the Portuguese SME situation, we consider two types of SMEs: surviving SMEs in the period of analysis (2000---2009); and non-surviving SMEs in the period of analysis (2000---2009) .
Considering that this paper has the purpose to analyse the investment determinants of young and old SMEs with low and high levels of investment, we divide the total sample of Portuguese SMEs into young and old SMEs. Just as Oliveira and Fortunato (2006) and La Rocca et al. (2011) , we consider 4 According to the report of the National Institute of Statistics (2010, p. 1) ''in 2008, there were 349,756 micro, small and mediumsized enterprises (SMEs) in Portugal, representing 99.68% of the firms in the non-financial business sector. Micro enterprises were predominant, corresponding to 86% of all SMEs. Employment in nonfinancial firms was mainly assured by SMEs (72.5%), and SMEs were also responsible for 57.9% of turnover and 59.8% of gross added value at factor cost generated in 2008''. The National Institute of Statistics uses the recommendation of the European Union L124/36 (2003/361/CE) to define an SME. According to the same report (only available in Portuguese language) there are only 1115 large firms in Portugal, which represent 0.32% of the total number of firms in Portugal. We must state that the research sample of this study is composed by SMEs, because they are firms with unique characteristics that make them different from large firms: the majority of Portuguese SMEs are unquoted SMEs and strongly dependent on bank debt.
as young SMEs those up to 10 years of age, considering those over 10 years of age as old SMEs.
Based on the criteria mentioned above, we select 5 : 582 young SMEs, of which 504 survive and 78 do not; and 1654 old SMEs, of which 1326 survive and 328 do not. Table 1 presents the structure of the database used in this study.
Regarding the industry sector structure, we consider the classification used by IAPMEI 6 (2008) considering the following industry sectors: Agriculture, Forestry and Mining; Construction; Manufacturing; Trade; Services; and Tourism. Table 2 presents the industry sector structure of Portuguese firms, as well as the industry sector structure of young and old Portuguese SMEs.
We find that firms in trade and services sectors are predominant in Portugal, and this is also the case in terms of these sectors' representation among young and old SMEs.
Definition of variables
In accordance with anterior studies (Aivazian et al., 2005; Carbó-Valverde et al., 2008; Martinez-Carrascal and Ferrando, 2008 ) the dependent variable used in this study is Investment (I i,t ), measured by the ratio between the variation of fixed capital less amortisation and depreciation in the current period and fixed assets in the previous period.
For testing the applicability of the Acceleration Principle Theory to the investment decisions of young and old SME, we consider, as Carbó-Valverde et al. (2008) , the explanatory variable of Gross Domestic Product (GDP t ) measured by the logarithm of Gross Domestic Product. For testing the (2008) and Brown et al. (2009) . Table 3 presents the relationships between the variables used in the empirical tests of the research hypotheses presented above in Section 'Research hypotheses' referring to the validation of the different theories of investment selected. Martinez-Carrascal and Ferrando (2008) conclude that the level of debt and the costs of debt may be important for the explanation of firms' investment, mainly in context of SMEs. Additionally, and on the basis of the conclusions of those authors, we consider the debt level and interest rate as variables of control, explaining the investment decisions of young and old SMEs. Following Aivazian et al. (2005) and Martinez-Carrascal and Ferrando (2008) , debt level (LEV i,t ) is given by the ratio between total liabilities and total assets. In accordance with Martinez-Carrascal and Ferrando (2008) , we consider Interest Pay (IP i,t ) as interest rate given by the ratio between total interests and total debt. 
Estimation method

Survival analysis
Estimating the relationships between determinants and investment, and considering only surviving firms may imply bias of the estimated results as a consequence of not considering the situation of non-surviving firms. In accordance with Calvo (2006) and Lotti et al. (2009) , to address the problem of possible result bias, as a consequence of the survival issue, we use the two-step estimation method proposed by Heckman (1979) , considering surviving and non-surviving firms.
In a first stage, considering the total sample of young and old SMEs, we estimate probit regressions for firms remaining in the market and for those leaving it. The dependent variable takes the value of 1 if firms survive and the value of 0 if they do not. Just as Calvo (2006), we will consider the determinants used in the second stage of estimation, when we estimate the investment determinants, as explanatory variables of the probit regression.
The probit regression to estimate can be presented as follows:
Pr(ı i,t = 1) = ˛0 + 1 GDP i,t−1 + 2 SALES i,t−1 + 3 CF i,t−1
where Based on the probit regressions estimated in the first step, we calculate the inverse Mill's ratio, 7 and use it, as an additional explanatory variable of investment, in the second step, when estimating relationships between determinants and investment in young SMEs and old SMEs using quantile regressions.
Quantile regressions
Models subject to a quantile regression have received considerable attention, as they allow a more complete statistical analysis of the stochastic relationship between random variables (Koenker and Xiao, 2004; Serrasqueiro et al., 2010) .
Given that the purpose of this paper is to ascertain the applicability of the theories explaining investment in young and old SMEs with low and high levels of investment, the most suitable estimation method is quantile regressions.
The values of the dependent variable (i.e., investment) are in ascending order for the different quantiles. Low values of investment are included in low quantiles (5th, 10th, 25th) and high values of investment are included in high quantiles (75th, 90th, 95th).
8 Through quantile regressions we can determine if the same independent variables used in a model influence differently the dependent variable in the different quantiles. For example, a given independent variable X can have a negative and statistically significant relationship with the dependent variable Y, when that dependent variable Y has low values, i.e., in the lower quantiles of variable Y distribution (i.e., 5th qt, 10th qt, 25th qt). However, the relationship between variable X and variable Y may be of a different nature when dependent variable Y has high values, i.e., in the upper quantiles of investment distribution (i.e., 75th qt, 90th qt, 95th qt) with, for example, the relationship between X and Y being positive and statistically significant in these circumstances. The major advantage of using quantile regressions is determining whether the relationship between a dependent variable and a set of independent variables depends on the level of the dependent variable. In other words, use of quantile regressions allows us to check whether the relationship between a dependent variable and a set of independent variables is identical for low (i.e., low quantiles) and high (i.e., upper quantiles) levels of the dependent variable. 7 To see in detail the formula for calculating the inverse Mill's ratio, consult Heckman (1979) . 8 For example, if a young SME, in a certain period, has a very low level of investment, then the dependent variable, referring to investment, and the correspondent independent variables (GDP, Sales, Cash Flow, Debt, Interest Paid) for that observation will be included in the most inferior quantile of investment, i.e., in the quantis referring to a low levels of investment, for example in the 5th quantile. Considering an old SME, in a given period, with a level of investment very high, then the dependent variable, referring to investment, and the correspondent independent variables (GDP, Sales, Cash Flow, Debt, Interest Paid), will be included in the most superior quantis of the investment distribution, i.e., in the quantis referring to a high levels of investment, for example in the 95th quantile. This study will use the quantile regressions developed by Koenker and Hallock (2001) , which can be presented as follows:
in which,
where I i,t is the investment of firm i in the period t; Â are investment distribution quantiles (Â = 5th, 10th, 25th, 50th, 75th, 90th, 95th), ˇÂ K are the parameters to estimate, in each investment distribution quantile, measuring the relationships between investment determinants and investment; Z K,i,t is the vector representing investment determinants, where
, t is the period t = [1, . . ., 9] for young SMEs, and i = [1, . . ., 1326], t is the period t = [1, . . ., 9] for old SMEs; z Âi,t is the error; and Quant Â (I i,t /Z K,i,t ) is the quantile of the dependent variable I i,t , being conditional in relation to the vector Z K,i,t that refers to the independent variables.
In this way, we seek to study the investment determinants of young SMEs and old SMEs, following a regression subject to quantiles, in which Â = 5th, 10th, 25th, 50th, 75th, 90th, 95th. Estimating the quantiles subject to the regression for the different values of Â, we will have the distribution of the variable I i,t , subject to the corresponding values of Z K,i,t for the values of i (i = 1, . . ., 504) and t (t = 1, . . ., 9) for young SMEs and for the values of i (i = 1, . . ., 1326) and t (t = 1, . . ., 9) for old SMEs. Since our principal objective is to determine the applicability of the theories explaining investment in young SMEs and old SMEs, for different levels of investment, we will consider as quantiles, referring to low investment, the 5th qt, 10th qt and 25th qt, considering as quantiles, referring to high investment, the 75th qt, 90th qt and 95th qt. As the 50th qt is the median of investment distribution, it is not considered as a quantile referring to low or high investment.
Seeking to guarantee the robustness of the results of estimated parameters for the different quantiles, we use the bootstrap matrix method proposed by Buchinsky (1995 Buchinsky ( , 1998 . Based on Monte Carlo simulations, Buchinsky (1995) concludes that the bootstrap matrix method is more advisable for data samples with a quite low number of observations, being considered a valid method, in the presence of several types of heterogeneity.
To test for possible non-linearities, in all the investment distribution, for each of the determinants considered in this study, we use the Chow test. For each determinant of investment, the null hypothesis indicates the non-existence of non-linearities between determinants and investment over the investment distribution of young SMEs and old SMEs, the alternative hypothesis indicating the existence of nonlinearities between determinants and investment over that distribution. 
Results and discussion
Descriptive statistics and correlation matrices Table 4 presents the descriptive statistics of the variables used in this study.
On the basis of the analysis of the descriptive statistics, we conclude that young SMEs have a high level of debt, suggesting that the internal finance may be insufficient to fund their growth opportunities.
Tables 5 and 6 present the correlation matrices regarding the variables used in this study for young SMEs and old SMEs, respectively. Gujarati and Porter (2010) conclude that the problems of collinearity between explanatory variables are, particularly, relevant when the correlation coefficients between those variables are over 50%. From observation of the correlation coefficients between the explanatory variables, regardless of considering young or old SMEs as the subject of analysis, we conclude that, in no circumstances, there are correlation coefficients over 50%. This being so, problems of collinearity between explanatory variables will not be particularly relevant in this study, regardless of considering young or old SMEs as the subject of analysis.
Investment determinants
In the appendix, namely in Table A .1, we present the results regarding the survival analysis for young and old SMEs, which refer to the first stage of the estimation method in two stages proposed by Heckman (1979) .
Tables 7 and 8 present the quantile regressions referring to the relationships between determinants and investment for young SMEs and old SMEs, respectively.
The results indicate that: Gross Domestic Product, sales and debt are determinants stimulating investment in young SMEs with high levels of investment; sales, debt and interest paid are restrictive determinants of investment for young SMEs with low levels of investment; and, cash flow is a determinant stimulating investment of young SMEs, regardless of firms' level of investment. However, the positive impact of cash flow in investment is greater for young SMEs with low levels of investment than for SMEs with high levels of investment.
The results indicate that Gross Domestic Product and sales are determinants stimulating the investment in old SME with high levels of investment; debt and interest paid are restrictive determinants of investment in old SMEs with low levels of investment; and cash flow is a determinant stimulating the investment in old SME, whatever firms' level of investment.
Regardless of considering young or old SMEs as our subject of analysis, and whatever the level of investment, the relationship between the inverse Mill's ratio and the firm' investment is negative and statistically significant. These results show that use of the two-step method by Heckman (1979) was effective in solving possible result bias as a consequence of the survival issue. Table 9 presents the results of the tests of possible nonlinearities in the relationships between determinants and investment in both young and old SMEs.
Except for the relationship between cash flow and investment in old SMEs, whether taking young SMEs or old SMEs as the subject of analysis, we reject the null hypothesis of equality of estimated coefficients, measuring the relationships between determinants and investment, throughout the investment distribution. We can conclude that, apart from the relationship between cash flow and investment in old SMEs, significant non-linearities are identified in the relationships between determinants and investment, i.e., the kind of the relationship between determinants and investment depends on the level of firm' investment.
Gross Domestic Product is a positive determinant of investment in young SMEs with high levels of investment, but not for young SMEs with low levels of investment. On the basis of these results we accept the previously formulated Hypothesis H1 as valid, since the GDP, as the determinant used in the framework of Acceleration Principle Theory (Chenery, 1952) , is important to explain investment decisions of young SMEs with high levels of investment, but not the investment decisions of young SMEs with low levels of investment. 9 The results suggest that young SMEs with 9 However, GDP is more important to increase the investment in young SMEs with high levels of investment than it is to increase the investment in old SMEs with high levels of investment. As can be observed from the results presented in Tables 7 and 8 , the coefficients estimated measuring relationships between GDP and investment are of a greater magnitude in young SMEs with high high levels of investment are, particularly, concentrated in growth, seeking to reach a minimum scale of efficiency that allows them to survive in their operating markets.
Given that the GDP is a positive determinant of young SMEs with high levels of investment, the results suggest that young SMEs with high levels of investment are able to benefit more efficiently from the evolving economic climate, than young SMEs with low levels of investment. The fact that GDP is not a positive determinant of investment in young SMEs with low levels of investment seems to indicate that these SMEs, probably due to the difficulty in managing their financial resources, are not able to take advantage of favourable development of the economic situation by increasing investment.
The conclusions of Bernanke and Gertler (1996) that SMEs may be more sensitive to the evolving economic climate than large firms, because of the greater difficulty in diversifying their sources of finance, do not appear to be particularly relevant in explaining the empirical evidence identified in this study, since the economic situation does not influence the investment of young SMEs with low levels of investment.
Sales are a positive determinant of investment in old SMEs with high levels of investment, but they are not a positive and not a restrictive determinant of investment in old SMEs with low levels of investment.
10 Consequently, the empirical levels of investment (75th qt, 90th qt, 95th qt) than in old SMEs with high levels of investment (75th qt, 90th qt, 95th qt). 10 We also verify that the impact of sales in investment is greater for old SMEs with high levels of investment than for young SMEs with high levels of investment. The results presented in Tables 7 and 8 confirm that the estimated coefficients, which measure the relationships between sales and investment, are of a greater magnitude in old SMEs with high levels of investment (75th qt, 90th qt, 95th evidence obtained in this study allows us to corroborate the previously formulated Hypothesis H2. Previous empirical evidence (Aivazian et al., 2005; Hung and Kuo, 2011) indicates that large firms adjust investment as a function of sales. In the current study, young and old SMEs with high levels of investment adjust the investment as a function of sales, but the magnitude of that adjustment is greater for old SMEs with high levels of investment. The empirical evidence obtained, regarding the sales as determinant of investment, allows us to conclude that the principles of the Neoclassical Theory (Hall and Jorgenson, 1967; Jorgenson, 1971; Chirinko, 1993) are verified by SMEs with high levels of investment, mainly by old SMEs with high levels of investment.
We verify that cash flow is a determinant stimulating investment in young SMEs with low and high levels of investment. However, the magnitude of the estimated parameters, measuring the relationships between cash flow and investment, is greater in young SMEs with low levels of investment than in young SMEs with high levels of investment.
11 Based on these results, we can consider the qt) than in young SMEs with high levels of investment (75th qt, 90th qt, 95th qt). 11 From observation of the results presented in Table 7 , we find the magnitude of estimated parameters measuring relationships between cash flow and investment is greater in young SMEs with low levels of investment (5th qt, 10th qt, 25th qt) than in young SMEs with high levels of investment (75th qt, 90th qt, 95th qt). On the basis of the results presented in Tables 7 and 8 , we also verify that the magnitude of estimated parameters, measuring the relationships between cash flow and investment, is greater in young SMEs with low levels of investment (5th qt, 10th qt, 25th qt) than in old SMEs with low levels of investment (5th qt, 10th qt, 25th qt) previously formulated Hypothesis H3 as valid, since although Free Cash Flow Theory (Fazzari et al., 1988; Fazzari and Petersen, 1993) seem to contribute for understanding young SMEs' investment decisions, whatever their level of investment. Moreover, Free Cash Flow Theory seems to be more important in explaining the investment decisions of young SMEs with low levels of investment. As Diamond (1989) concludes, the lower age of SMEs can imply greater business risk, and consequently greater likelihood of bankruptcy, as well as less reputation in credit markets. According to Stiglitz and Weiss (1981) and La Rocca et al. (2011) , these characteristics may contribute to lenders setting difficult terms of credit for this type of firms. These arguments seem to be relevant, in explaining the greater importance of cash flow for investment, in young SMEs with low levels of investment. Indeed, SMEs in the start of their life-cycle, with low levels of investment, will presumably be the firms more restricted financially. Considering Donaldson (1961) and Myers and Majluf (1984) , the greater relative importance of cash flow, for financing investment in this type of firms, suggests that problems of information asymmetry in the relationships between owners/managers and creditors imply that internal and external finance are not perfect substitutes. Therefore, internal finance is particularly important in the activities of firms, where these problems of information asymmetry are especially relevant.
The empirical evidence obtained in this study corroborates the results of other studies, 12 since cash flow is important in explaining SME investment, with investment being adjusted as a function of cash flow.
Regarding the control variables, debt and interest paid are restrictive determinants of investment in young and old SMEs with low levels of investment. However, the magnitude of the estimated parameters, measuring the relationships between debt and investment, and the relationships between interest paid and investment, are greater in young SMEs with low levels of investment than in old SMEs with low levels of investment. 13 These results suggest that problems of information asymmetry, in relationships and in old SMEs with high levels of investment (75th qt, 90th qt, 95th qt). 12 Fazzari et al. (1988) , Fazzari and Petersen (1993) , Aivazian et al. (2005) , Junlu et al. (2009) , Sun and Yamori (2009) and Hung and Kuo (2011) . 13 The results presented in Tables 7 and 8 indicate that the magnitude of estimated parameters measuring relationships between debt and investment, and the relationships between interest paid and investment, are greater in young SMEs with low levels of between owners/managers and creditors, are particularly relevant in explaining investment in young SMEs with low levels of investment.
This empirical evidence appears to indicate that certain characteristics of SMEs, such as the greater likelihood of bankruptcy, less capacity to provide collateral, less transparency of available information, and greater possibility to change the composition of firm assets (Diamond, 1989) , could be especially relevant for lenders hindering credit and setting credit terms to young SMEs with low levels of investment. In fact, the low levels of investment in young SMEs may be a consequence of the obstacles in accessing credit, implying for these firms to pass up investment opportunities.
It is interesting to confirm that debt is a positive determinant of investment in young SMEs with high levels of investment. This empirical evidence prevents us from corroborating the conclusions of Myers and Majluf (1984) that firms prefer to use internal rather than external finance to fund investment, when our subject of analysis is young SMEs with high levels of investment. Indeed, on the one hand, debt contributes to increase the investment in young SMEs with high levels of investment, the magnitude of the estimated parameter becoming greater as we consider higher quantiles. On the other hand, the magnitude of the estimated parameter measuring the relationship between cash flow and investment becomes lower as we consider higher quantiles.
14 These results indicate that the higher the level of investment in young SMEs, the greater the preference for external rather than internal finance to increase investment.
Conclusion and implications
Based on two samples of Portuguese SMEs: 582 young SMEs and 1654 old SMEs, using the two-step estimation method and quantile regressions, this paper analyses the applicability of theories of investment in young and old SMEs with different levels of investment. investment (5th qt, 10th qt, 25th qt) than in old SMEs with low levels of investment (5th qt, 10th qt, 25th qt). 14 The results presented in Table 7 reveals that in the upper quantiles of investment distribution, (75th qt, 90th qt, 95th qt), the magnitude of the estimated parameter, which measures the relationship between cash flow and investment, decreases, which is evidenced by the estimated parameter in the 95th quantile. In the upper quantiles of investment distribution (75th qt, 90th qt, 95th qt), the magnitude of the estimated parameter, which measures the relationship between debt and investment, increases, as can also be observed from the estimated parameter in the 95th qt.
The paper contributes to the literature revealing that age and especially the level of investment are important in explaining investment decisions of SMEs. The Growth Domestic Product, as the investment determinant of Acceleration Principle Theory, has a greater impact in the investment of young SMEs with high levels of investment. The sales, as the investment determinant of Neoclassical Theory, have greater impact in the investment of old SMEs with high levels of investment. Finally, the cash flow, as the investment determinant of Free Cash Flow Theory, has a greater impact in the investment of young SMEs with low levels of investment. The empirical evidence obtained, showing the existence of differences in the impact of the determinants of investment on young and old SMEs with different levels of investment, evidences the applicability of the investment theories to young and old SMEs with different levels of investment.
The results obtained show that the level of debt and the interest rate are restrictive determinants of investment in young SMEs with low levels of investment. These results reinforce the possible dependence of those SMEs on internal finance, as a consequence of their obstacles in obtaining external finance for funding their investment opportunities.
It should be highlighted that in young SMEs with high levels of investment, debt is a positive determinant of investment, becoming relatively more important as investment grows, unlike the case of cash flow whose relative impact diminishes in young SMEs with high levels of investment as the levels of investment become greater. These results are particularly important, showing that when young SMEs carry out major investments they do not necessarily prefer internal to external finance.
Portugal is a country with a bank-based financial system, in which, similarly to some other EU countries, the majority of SMEs do not have access to the stock market. This fact restrains, considerably, the possibility of diversification of SMEs' financing sources. When internal finance is insufficient Portuguese SMEs are largely dependent on access to debt, on reasonably favourable terms to fund their investment opportunities.
The empirical evidence, obtained in this study, shows that young and old SMEs with low levels of investment may be affected by restrictions in access to debt, this effect being particularly strong in young SMEs with low levels of investment. SMEs in Portugal, as in other European countries, are an important creator of employment, and stimulant of economic growth. Therefore, we suggest policy-makers to support both young and old Portuguese SMEs with low levels of investment, but with good investment opportunities. Above all, the governmental support should be provided through special beneficial lines of credit to young SMEs with low levels of investment, facing credit restrictions, but with good investment opportunities. Therefore, when internal finance is insufficient, those firms do not restrain their investment, nor their growth, increasing their possibility to survive in their operating markets. We suggest that the owners/managers of young and old Portuguese SMEs with low levels of investment try to adjust as far as possible their investment as a function of the economic climate and sales, so as to take advantage of more favourable conditions for increasing investment.
This study contains one limitation. From the database it is not possible to identify variables that would allow us to determine the degree of relationship between the owners/managers of Portuguese SMEs and creditors. Therefore, it is not possible to determine more accurately the consequences of information asymmetry in these relationships. In future studies, seeking to use another database that allows analysing the degree and the kind of relationships between the owners/managers of Portuguese SMEs and creditors, we suggest to analyse the influence of these relationships on the investment decisions of Portuguese SMEs. 
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